
Residential Requirements of the 2009 
International Energy Conservation Code 

Webinar:  

Awareness, New Construction, 
Additions/Remodels, and Implementation 



Introductions 

 

Stephen Johnson 

 

Project email:  

energycodeworkshop@shawgrp.com 

 

mailto:energycodeworkshop@shawgrp.com
mailto:energycodeworkshop@shawgrp.com


Overview 

Project funded by the Missouri Department of Natural Resources (MDNR) 
with American Recovery and Reinvestment Act of 2009 (ARRA) funding. 

 

3  Locations and Webinars: 

Å St. Louis (December 1st ς 2nd) 

Å Springfield (December 5th ς 6th) 

Å Kansas City (January 24th ς 25th)  

 

Objective of the Workshop: Work with municipalities and counties across the 
state to identify opportunities to adopt or enhance compliance with the 2009 
International Energy Conservation Code (IECC) at a local level. 



Overview - Agenda 

Topic Approx. Time 

Introduction 15 minutes 

Awareness of the 2009 IECC 20 minutes 

2009 IECC highlights 40 minutes 

Tools to enhance compliance 30 minutes 

Summary/Next Steps 15 minutes 

Total 2 hours 



Overview 

Å The International Code Council® (ICC) develops codes 

Å The IECC looks at energy consumption and cost savings in buildings 

Å Three year cycle for updates 

Å Several codes by the ICC 

ï2012 International Building Code®  

ï2012 International Fire Code®  

ï2012 International Mechanical Code® 

ï2012 International Property Maintenance Code® 



Overview 

2009 IECC 

Å Chapter 1 - Administration 

Å Chapter 2 - Definitions 

Å Chapter 3 - General Requirements 

Å Chapter 4 - Residential Energy Efficiency 

Å Chapter 5 - Commercial Energy Efficiency 

Å Chapter 6 - Referenced Standards [301] 



Overview 



Overview 

Å IECC attempts to regulate energy use: 

ïThermal envelope (walls, windows, etc.) 

ïDuct and house air sealing (less drafty) 

ïLighting (high-efficacy lamps) 

Å IECC does NOT regulate: 

ïMechanical system efficiencies (furnace, hot water heater, etc.) 

ïWater consumption 

ïAppliances (televisions, computers, refrigerator, etc. 

ïThose are federally mandated items 



Topic 1 

Awareness of the 2009 IECC 



Topic 1 Objectives 

Å Current Implementation 

Å Benefits of the 2009 IECC 

Å Challenges of enforcing the 2009 IECC 

Å Cost impact of compliance 

Å Promote awareness of the 2009 IECC 



Overview - Residential State Energy Code Status (*) 

(*) as of November 1, 2011, DOE ς Building Energy Codes Program 

җL9// нллф 

җL9// нллс 

ҖL9// нлло 

No Statewide Code 



Overview - Missouri Residential Energy Efficiency 

State Level: 

Å No mandatory efficiency code 

Local Level: 

Å St. Louis City and County ς 2009 IECC 

Å Clay County ς 2006 IRC 

Å Springfield ς 2006 IRC with 2012 IRC hopeful in January 



Topic 1 Objectives 

Å Current Implementation 

Å Benefits of the 2009 IECC 

Å Challenges of enforcing the 2009 IECC 

Å Cost impact of compliance 

Å Promote awareness of the 2009 IECC 



Benefits of the 2009 IECC 

Important points about energy codes 

Å Marketplace does not guarantee energy-efficiency 

ïUpfront cost vs. long-term, operating costs 

Å Comfort 

Å Energy consumption and emissions 

Å New construction is a unique opportunity 

 



Benefits of the 2009 IECC - Municipality 

Å Optimal utilization of fossil fuels and non-renewable resources for 
communities1 

ïReduces strain on energy and utility resources 

Å Create economic opportunities for business and industry by promoting 
new, energy-efficient technologies 

Å Shifts construction costs away from materials and towards labor2 

ïJob creation/enhance skills of workforce 

Å ISO rating and insurance rates 
[1] International Code Council, 
http://media.iccsafe.org/geo/docs/IECC_EnergyCodeSupportProgram-Overview.pdf 
[2] Institute for Market Transformation, IMT Research on Jobs for Energy Codes 
http://www.imt.org/files/FileUpload/files/PDF/JobsFromEnergyCodesOnePager.pdf  

http://media.iccsafe.org/geo/docs/IECC_EnergyCodeSupportProgram-Overview.pdf
http://media.iccsafe.org/geo/docs/IECC_EnergyCodeSupportProgram-Overview.pdf
http://media.iccsafe.org/geo/docs/IECC_EnergyCodeSupportProgram-Overview.pdf
http://www.imt.org/files/FileUpload/files/PDF/JobsFromEnergyCodesOnePager.pdf


Benefits of the 2009 IECC - Homeowner 

Å Homeowners 

Å Utility savings 

ïAverage $2,150/yr on home energy bills1 

ïAverage savings ~ $300/yr1 

Å Improved thermal comfort 

Å Reduces the risk of long-term financial burden that can result from short-
term design and construction decisions 

ï¢ŜǎǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘΣ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ άƘƛŘŘŜƴέ ƳŀǘŜǊƛŀƭǎ όŜΦƎΦΣ 
insulation) 

[1] Alliance to Save Energy, U.S. Household Energy Expenditures, 2010 



Benefits of the 2009 IECC - Contractor 

Å Customer satisfaction and recommendations 

ï Increases comfort 

ïFewer call-backs 

Å Competitive advantage in the marketplace 

ïAdvertising can be used to explain energy-efficiency advantages 

ïCan leverage available incentives and increase revenue 

Å Common basis for education and practice 



Topic 1 Objectives 

Å Current Implementation 

Å Benefits of the 2009 IECC 

Å Challenges of enforcing the 2009 IECC 

Å Cost impact of compliance 

Å Promote awareness of the 2009 IECC 



Potential for Challenges of the 2009 IECC 

Affected Professions1: 

Å Architects 

Å Carpenters 

Å Brick masons, stonemasons, block 
masons 

Å Cement masons and concrete 
finishers 

 

 

 

 

Å Roofers 

Å Electricians 

Å Engineers 

Å Insulation Workers 

Å Energy modelers 

[1] Institute for Market Transformation, IMT Research on Jobs for Energy Codes 
http://www.imt.org/files/FileUpload/files/PDF/JobsFromEnergyCodesOnePager.pdf  

http://www.imt.org/files/FileUpload/files/PDF/JobsFromEnergyCodesOnePager.pdf


Potential for Challenges of the 2009 IECC 

Å Limited municipal staff/availability to attend trainings 

Å Ability to accurately enforce the code 

Å Public perception of energy codes 

Å Added costs to homeowners 



Builder/Contractor: 

Itôs always been done 

this wayédeal with it. 

Builder/Contractor: 

Come on, thatôs not 

necessary. 

Builder/Contractor: 

They wonôt pay for 

that price! 
    Homeowner: 

Iôd rather have the 

granite countertopsé 

Potential for Challenges of the 2009 IECC 



Topic 1 Objectives 

Å Current Implementation 

Å Benefits of the 2009 IECC 

Å Challenges of enforcing the 2009 IECC 

Å Cost impact of compliance 

Å Promote awareness of the 2009 IECC 



Costs of the 2009 IECC 

Analysis of Costs and Benefits of 2009 IECC 

Å Determine difference in construction costs and energy savings resulting 
from implementing IECC 2009 compared with the current practice 

Å The Building Codes Assistance Project (BCAP) estimates 18-26% in energy 
savings or annual savings between $337-559 (compared with current 
practices), money that could be spent on upgrading their house or fed into 
the local communities 

 



Costs of the 2009 IECC 

Å Costs, savings and payback1 

  
IECC 2009 vs.  

Current Practice 

Incremental Construction Costs $1,608 

Annual Energy Cost Savings $459 

Simple Payback (years) 3.5 

1The Building Codes Assistance Project: Incremental Construction Cost Analysis for New 
Homes ς Building to the 2009 IECC 



Costs of the 2009 IECC 

Å Mortgage Details 

  
IECC 2009 vs.  

Current Practice 

Increase of a 20% Down Payment $322 

Increase of Monthly Payment (30 
year mortgage, 7% interest rate) 

$8.56 

Average Monthly Energy Savings $38.25 

Mortgage Becomes Cash Positive 11 months 



Topic 1 Objectives 

Å Current Implementation 

Å Benefits of the 2009 IECC 

Å Challenges of enforcing the 2009 IECC 

Å Cost impact of compliance 

Å Promote awareness of the 2009 IECC 



Promoting Awareness of 2009 IECC 

Å Where is our municipality relative to our neighbors? 

Å ¦ǘƛƭƛȊƛƴƎ ȅƻǳǊ ƳǳƴƛŎƛǇŀƭƛǘȅΩǎ ǿŜōǎƛǘŜ 

Å Distributing handouts/information to applicants as early as possible 



Promoting Awareness of 2009 IECC 

Resource Inventory 

Å Compilation of resources 

Å Living document 



Promoting Awareness of 2009 IECC 

Resources: 

Å Presentations 

Å Pamphlets 

Å Factsheets 

Å Articles 

Å Guides 

Å Websites 

Å Reports 

Å Frequently-asked questions 

 

Sources: 

Å U.S. Department of Energy 

Å International Code Council 

Å Other states and municipalities 

Topics: 

Å Code requirements 

Å REScheck and COMcheck  

Å Additions/renovations 

Å Duct pressure testing 



Promoting Awareness of 2009 IECC 

Example of Resources 

Å Top 10 Reasons for Building Energy Codes, U.S. Dept. of Energy 

Å Duct Leakage Frequently-Asked Questions, U.S. Dept. of Energy 

Å Bigger is not always better with HVAC systems, U.S. Dept. of Energy 

Handouts/BECP Top 10 Reasons.pdf
Handouts/Duct Blaster FAQ.pdf
Handouts/Duct Blaster FAQ.pdf
Handouts/Duct Blaster FAQ.pdf
Handouts/Bigger is not always better.pdf
Handouts/Bigger is not always better.pdf
Handouts/Bigger is not always better.pdf


Promoting Awareness of 2009 IECC 

Maintaining the Resource Inventory 

Å ²ƘŜǊŜ ǿƛƭƭ ǘƘŜ wŜǎƻǳǊŎŜ LƴǾŜƴǘƻǊȅ άƭƛǾŜΚέ 

Å Who will update the Resource Inventory? 

Å Who will have access to the Resource Inventory? 



Promoting Awareness of 2009 IECC 

Contractor awareness 

Å Inform contractors with the energy code 

ïCreate cheat sheet, require short training, or take notes about failed 
inspections 

Å Identify and address knowledge gaps upfront to enhance compliance with 
the 2009 IECC 

Å Possible to require registration 

Å Create opportunities to promote awareness 



Promoting Awareness of 2009 IECC 

Summary of Mechanical Requirements 

Å Size and select appropriate heating and cooling systems ς submit 
documents to city prior to installation 

Å Seal all duct connections 

Å Do not use cavities for supply ducts 

Å Install furnace and ducts in conditioned space 

 

Å If ducts cannot be fully located in conditioned space 

ï Insulate supply ducts to R-8 and all others to R-6 

ïTest for duct tightness and meet requirements 



Topic 1 Summary 

Å There are several benefits that result from energy codes, to all 
stakeholders 

Å The challenges of implementing the 2009 IECC can easily be overcome 

Å The payback to homeowners is less than five years 

Å There are several options available which municipalities can use to 
promote awareness of the 2009 IECC 



Topic 2 

Highlights of the Residential portion of the 
2009 IECC 



Topic 2 Objectives 

Å Overview 

Å Compliance 

ïMandatory Provisions 

Å Compliance Paths 

ïPrescriptive [402.1] 

ïU-Factor [402.1.3] 

ïUA Alternative [402.1.4] 

ïSimulated Performance Alternative [405] 



Overview 

Å Single family house 

Å Duplex/townhouse 

Å Triplex (or larger units if 3 stories or less in height above grade) 

Å Apartment Buildings (if 3 stories or less in height above grade) 

Å Assisted Living Communities (if 3 stories or less in height above grade) 



Overview 



Overview 

Å An 10 unit, 2 story apartment complex? 

 

Å References the IBC (IRC is for one- and two-family dwellings or 
townhouses)  

 

Å Still the residential portion of the IECC per the ICC definitions 



Overview 

Relationship between IRC (International Residential Code) and IECC 

Å IECC addresses only energy (commercial and residential) 

Å IRC addresses all topics (structural, plumbing, etc.) 

Å IRC allows compliance with IECC as an alternative to Chapter 11 [N1101.2] 

ïEnergy requirements in IRC and IECC almost identical 

ïMinor differences as they relate to Missouri 

ï IRC does not have a simulated performance alternative path 

 



Overview 

Applicability 

Å Code applies to άǊŜǎƛŘŜƴǘƛŀƭ ōǳƛƭŘƛƴƎǎέ 

Å New construction, additions, alterations, renovations or repairs [101.4.3] 

Å Additions can comply alone or in combination with existing building 

Exempted Buildings 

Å Existing buildings 

Å Buildings designated as historic 

Å Buildings (or portions of) that are neither heated or cooled (e.g. garage) 

Exempted Alterations 

Å Eight exemptions 



Overview 

8 Exceptions 

1.Storm windows installed over (E) 
window. 

2.Glass only replacements in an (E) 
window. 

3.(E) cavities are filled with insulation. 

4.(E) cavity is not exposed. 

5.Roofing for roofs were neither the 
sheathing nor the insulation is 
exposed.   

6.Replacement of (E) doors that 

separate conditioned space from 
the exterior shall not require the 
installation of a vestibule or 
revolving door. 

7.Alterations that replace less than 
50% of the luminaires in a space. 

8.Alterations that replace only the 
bulb and ballast w/in the (E) 
luminaires in a space. 

¢ƘŜ L9// άƛǎ ƴƻǘ ƛƴǘŜƴŘŜŘ ǘƻ ŀōǊƛŘƎŜ  ǎŀŦŜǘȅΣ 
health or environmental requirements contained 
ƛƴ ƻǘƘŜǊ ŀǇǇƭƛŎŀōƭŜ ŎƻŘŜǎ ƻǊ ƻǊŘƛƴŀƴŎŜǎΦέ 



Overview 

Mandatory Provisions 

Å Air-seal ƘƻǳǎŜ ŀƴŘ ƛƴǎǘŀƭƭ άǘƛƎƘǘέ ŦƛȄǘǳǊŜǎ ƛƴ ǘƘŜ ōǳƛƭŘƛƴƎ ŜƴǾŜƭƻǇŜ 

Å Ducts must be sealed and building cavities may not be supply ducts 

Å LŦ ŘǳŎǘǎ ŀǊŜ ƴƻǘ ƛƴ ŎƻƴŘƛǘƛƻƴŜŘ ǎǇŀŎŜ ǘƘŜȅ Ƴǳǎǘ ōŜ ǾŜǊƛŦƛŜŘ ǘƻ ōŜ άǘƛƎƘǘέ 

Å Heating and cooling equipment shall be sized to ACCA Manual J and S 

Å There are others but the above are the main items 

ACCA - Air Conditioning Contractors of America 
Manual J ς Residential Load Calculation 
Manual S ς Residential Equipment Selection 



Two options to meet the air sealing requirement [402.4.2]  

Å Testing option [402.4.2.1] 

Å Visual Inspection option [402.4.2.2], using Table 402.4.2 Air Barrier and 
Insulation Inspection Component Criteria 

BEST PRACTICE: Testing is now required in the 2012 IECC.  Third party 
testing might be easier than inspectors trusting builders and/or verifying 
each item on the checklist. 

Overview 



Overview 

Handouts/Air Barrier and Insulation Inspection Component Criteria.pdf


Compliance 

Mandatory Provisions  

 

AND 

 

Compliance Path 

(Four Options) 



Compliance 

Mandatory Provisions  

 

AND 

 

A.   Prescriptive 

B.1  U-Factor 

B.2   UA Alternative 

C.   Simulated Performance Alternative 

Prescriptive Approaches 



Compliance Path ς Prescriptive Approaches 

There are a few additional requirements when doing a prescriptive approach 
(Prescriptive, U-Factor, and UA Alternative) 

1. Supply ducts in attics shall be insulated to a minimum of R-8. All other 
ducts (outside of the conditioned space) shall be insulated to a minimum 
of R-6.  

2. A minimum of 50 percent of the lamps in permanently installed lighting 
fixtures shall be high-efficacy lamps.  

Alternative: The Simulated Performance Alternative path:  

Å No requirement for high-efficacy lighting  

Å All ducts to be insulated to a minimum of R-6 



Lighting efficacy prescriptive requirement 

Å At least 50% of permanently installed lighting fixtures shall be high-
efficacy [404.1] 

Å What is high-efficacy? 

ïDefined in Chapter 2 Definitions - Compact fluorescent lamps, T-8 or 
smaller diameter linear fluorescent lamps, or lamps with a minimum 
efficacy of: 

» 60 lumens per watt for lamps over 40 watts, 

» 50 lumens per watt for lamps over 15 watts to 40 watts, and 

» 40 lumens per watt for lamps 15 watts or less 

Compliance Path ς Prescriptive Approaches 



Allowances in the prescriptive path: 

Å One door (24 ft2) can be exempt of the prescriptive requirements (e.g. 
decorative main entry wood panel door) 

Å 15 ft2 can be exempt of the prescriptive requirements (e.g. block glass in 
shower instead of typical code compliant window) 

Å 500 ft2 or 20% of the ceiling area, whichever is less, can be reduced to R-
30 when ceiling assembly does not allow sufficient space for the required 
insulation (e.g. small sun room with a vaulted ceiling that the structural 
engineer wants sized with 2x10 rafters) 

Compliance Path ς Prescriptive 



Compliance 

Mandatory Provisions  

 

AND 

 

A.   Prescriptive 

B.1  U-Factor 

B.2   UA Alternative 

C.   Simulated Performance Alternative 

Prescriptive Approaches 



Compliance Path - Prescriptive 

Å R-values and U-factors dependent on climate zone 

Å Insulation and Fenestration Requirements by Component [Table 402.1.1]  

Å http://energycode.pnl.gov/EnergyCodeReqs/ 

Å Could cite values directly from code 

Å No software needed 

Å No trade offs 

http://energycode.pnl.gov/EnergyCodeReqs


Compliance Path ς Prescriptive 



Compliance Path ς Prescriptive 

Window performance data Slab-on-grade examples 


